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Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 
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U.S. APPLICATION 



Skndtvn < 



INTERNATIONAL APPLICATION NO 

PCT/IT98/00231 



ATTORNEY'S DOCKET NUMBER 
SCBREV-223 



17. 0 

The following fees are submitted: 
BASIC NATIONAL FEE ( 37 CFR 1.492 (a) (I) - (5) ) : 

Neither international preliminary examination fee (37 CFR 1.482) 
nor international search fee (37 CFR L445(a)(2)) paid to USPTO 

and International Search Report not prepared bv the EPO or JPO $970.00 

International preliminary examination fee (37 CFR 1.482) not paid to 

USPTO but International Search Renort prepared bv the EPO or JPO $840.00 

International preliminary examination fee (37 CFR T482) not paid to USPTO but 
international search fee (37 CFR 1 .445(a)(2)) paid to USPTO $760.00 

International prehminary examination fee paid to USPTO (37 CFR 1.482) 

but all claims did not satisfy provisions of PCT Article 33(1 )-(4) $670.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 

and all claims satisfied provisions of PCT Article 33(l)-(4) $96.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



CALCULATIONS pto use only 



840 . 00** 



Surcharge of $130.00 for iurnishing the oath or declaration later than I I 20 ^] 30 
months from the earliest claimed priority date (37 CFR 1.492(e)). 



-0- 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total claims 



12 -20 = 



X $18.00 



Independent claims 



3 - 



X $78.00 



MULTIPLE DEPENDENT CLAIM(S) (if applicable) 



$260.00 



TOTAL OF ABOVE CALCUI.ATIONS 



84Q . 00** 



Reduction of 1/2 for filing by small entity, if applicable. A Small Entity Statement 
must also by filed (Note 37 CFR 1 .9, 1.27, 1 .28). 
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SUBTOTAL = 



840 . 00** 



Processing fee of $130.00 for furnishing the English translation later than [^20 30 
months from the earliest claimed priority date (37 CFR 1.492(f)). + 



TOTAL NATIONAL FEE = 



840 . 00** 



Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.3 1). $40.00 per property 



TOTAL FEES ENCLOSED = 



$ 



840 . 00** 



**Filing Fee calculated after entry of the Preliminary Amendment 
filed herewith which deletes multidependencies . 



Amount to be; 
rpfiinrtpfl 



chari 



A check in the amount of 



840 .00 



to cover the above fees is enclosed. 



Please charge my Deposit Account No. in the amount of $ to cover the above fees, 

A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 
overpayment to Deposit Account No 07-2153 ^ duplicate copy of this sheet is enclosed. 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be filed and granted to restore the application to pending status. 
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WHXSENHUNT, Fred S. 

GRIFFIN, BUTLER, WHISENHUNT & SZIPL, LLP 

Suite PH-1, 2300 Ninth Street, South 

Arlington, VA 22 204-2320 

Telephone: (703) 979-5700 

Facsimile: (703) 979-7429 

Customer No. : 113 

2 8 February 2 000 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 
SACCO, Maria Grazia, at al 



Serial No. 



(based 



on PCT/IT98/00231 filed on 
11 August 1998) 

Filed: Herewith 

For: TRANSGENIC ANIMALS FOR 

THE STUDY OF BIOLOGICAL, 
PHYSICAL AND CHEMICAL 
TOXIC AGENTS 



Atty. Docket: SCBREV-223 



Date: 2 8 February 2000 



PRELIMINARY AMENDMENT 

BOX: POT (DO/EO/US) 

Assistant Commissioner for Patents 
Washington, D. C, 20231 

Sir : 

Prior to calculating the filing fee, please amend the 
above- identified application as follows: 
IN THE CLAIMS; 

In the claims as amended during prosecution of the 
corresponding international application, i.e. PCT/IT98/0023 1 
(copy attached), please amend the claims as follows: 

Claim 5, line 3, change "claims 1-4" to --claim 1--. 

Claims 7, 8 and 9, line 1 of each, change "claims 5-6" to 
- -claim 5- - . 

REMARKS 

With the above amendments, the multidependencies of claims 
5 and 7-9 have been deleted. 

Respectfully submitted, 

GRIFFIN, BUTLER, WHISENHUNT & SZIPL, LLP 



whise: 

Reg , 




TV Fred S 
24, 378 
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GRIFFIN, BUTLER, WHISENHUNT & SZIPL, LLP 
Suite PH-1 

2300 Ninth Street, South 
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Telephone: (703) 979-5700 
Facsimile: (703) 979-7429 
Customer No. : 113 
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CLAIMS 

5 1. A non-human transgenic mammal which comprises cells 
containing a construct of a heat shock protein (hsp) 
promoter linked to the growth hormone (GH) gene 
sequence . 

2. A non-human transgenic mammal according to claim 1, 
10 wherein the heat shock protein promoter is hsp70 gene 

promoter . 

3. A non-human transgenic mammal according to claim 1, 
which is a rodent. 

4 . A non-human transgenic mammal according to claim 3 , 
15 which is a mouse. 

5. A method for the study of chemical, physical and 
biological toxic agents which comprises : 

a) exposing the transgenic mammal of claims 1-4 
to the toxic agent; 
20 b) determining the effect through measurement of 

the hematic concentration of the reporter- 
gene . 

6. A method according to claim 5, wherein the same 
animal is used for repeated tests with the same or 

25 different toxic agent. 

7. A method according to claims 5-6, for the study of 
toxicity kinetics of one or more toxic agents . 

8. A method according to claims 5-6, for the study of 
heat stress . 

30 9. A method according to claims 5-6, for the study of 
metal toxicity. 



£)i C| H'^^t 6i iS O Ca J. 

20 ^ J - - ' 

10. A method according • to claim 9 for the study of 

toxicity of metals selected from the group consisting of 
Rb, Cu, Hg, As and Cd. 

11. The use of the transgenic mammal of claim 1 for in 
5 vivo toxicity studies. 

12 . The use of a transgenic animal according to claim 
11, wherein said animal is a mouse. 



Ah] 
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TRANSGENIC ANIMALS FOR THE STUDY OF BIOLOGICAL, PHYSICAL AND CHEMICAL TOXIC AGENTS 



The present invention provides transgenic animals 
for the study of biological, physical and chemical toxic 
agents . 

At present, toxicity tests can be carried out both 
5 m vivo and in vitro. 

The industrials, the public opinion and the 
scientific community are strongly interested in the 
abolition of toxicity tests made on animals and 
therefore m their replacement with in vitro tests. 
10 This target, however, is quite unrealistic at the 

moment, since no in vitro tests which can replace m 
vivo tests are available, either now or m the near 
future . 

It is well known, in fact, that the substances 
15 under in vivo investigation often undergo metabolic 

modifications, which might significantly alter their 
toxicity profile, to an extent which would be 
unpredictable in in vitro tests. 

On the other hand, m vivo studies always involve 
20 animal suffering and sacrifice. 

However, it is possible to conceive genetically- 
engineered animal models which may simplify the 
determination of the toxicity of various agents and 
reduce the number of animals involved. 
25 Recently, the use of transgenic animals as models 

for pharmacological studies has been proposed. 

For example, EP 0 169 672 Bl describes transgenic 
animals bearing oncogenes like c-myc, suitable for the 
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study of tumors associated to the expression of such 
oncogenes, or bearing the human growth hormone gene 
fused to a metallothionein promoter, whereby, said 
promoter being an inducible promoter, it is possible to 
5 study the effect of the expression, upon induction, of 
the associated gene on the whole organism (Palmiter et 
al. (1983) Science 222, 809). 

WO 91/15579 describes a method for studying mutage- 
nesis in transgenic animals bearing DNA sequences which 
10 can easily be extracted and analysed for mutations. 

The present invention provides non-human transgenic 
animals useful for toxicity studies. 

Such animals are characterised m that they have 
regulatory DNA sequences in some or all their cells, 
15 which are sensitive to biological, physical and chemical 
toxic agents, functionally linked to sequences of 
reporter genes, whereby the expression of the latter 
sequences is controlled or induced by said regulatory 
sequences . 

20 Among the regulatory sequences, the stress-promoter 

sequences, like the heat shock protein (hsp) promoters, 
are preferred, but also cy tochrome-promoter s of the 
p4 50-super family , as well as those promoters of other 
genes, like p53 gene, activated by biological, chemical 

25 or physical stress, can be cited. 

Among suitable reporter genes, the growth hormone 
gene, which has been used m the experiments described 
below, is preferred, but also chloramphenicol acetyl 
transferase (CAT), green fluorescence protein ( GFP ) and 

30 p-galactosidase (LacZ) genes can be suitably employed. 

The transgenic animals of the invention can be used 
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in a method for studying the toxicity induced by 
various agents. 

In theory, any animal normally suitable for a 
toxicity test can be used in the method of the 
invention. In practice, non-human mammals, particularly 
primates and rodents, are preferred. 

Mice, in particular, are the most preferred. 

Conventional methods can be used for the production 
of transgenic animals, including, for example, the 
microinjection of recombinant DNA into embryonal cells 
or into pronuclei of one-cell stage embryos, the zygote, 
embryo cell, somatic cell or animal tissue infection 
with a virus, in particular with a retrovirus, according 
to what described, for example, in Hogan et al . , Cold 
Spring Harbor Laboratory Press, NY, 1986; Palmiter et 
al., Ann. Rev. Genet., 20: 465-499; 1986; Capecchi , 
Science, 244: 288-292, 1989, 

The method for the in vivo assay of potential toxic 
compounds according to the present invention, comprises 
exposing the animal to a chemical or physical agent for 
a time sufficient to induce the effect, and simply 
measuring the reporter gene expression. When the 
reporter gene encodes a protein secreted in the 
bloodstream, for instance, its hematic concentration, as 
well as other chemical-clinical parameters associated 
with the effect caused by the activation of the stress 
promoter, could be detected. 

According to the first aspect of the invention, a 
preferred embodiment is the production of transgenic 
mice m which a construct has been inserted, which 
comprises a hsp promoter fused to growth hormone (GH) 
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gene (transgene), said promoter being described m 
Dreano et al . (Biotechnology u6:953, 1988 and Gene 49:1- 
S, 1986) and in Fishbach et al. (Cell Biol, Toxicol . 
9:177-188, 1993). The latter publication reports that 
5 the exposure to toxic metals of a stable fibroblast 
line, engineered with a construct containing the growth 
hormone gene under the control of hsp promoter, causes 
the secretion of the reporter gene in the medium. 

According to the preferred embodiment of the 

10 invention, the injury caused by the toxic agent is 
determined as the increase of GH plasma concentration 
versus the control. 

This model has resulted particularly efficient and 
sensitive, especially in relation with toxic metals, but 

15 it can suitably be used also for other classes of 
chemical toxic compounds, like endocrine disruptors, as 
well as for other physical or chemical agents, like 
radiations and electromagnetic fields. 

The main advantages offered by the invention are: 

20 the possibility to diminish animal suffering, since only 
low amounts of the test substances are used, surely 
lower than the dosages which could induce animal 
suffering or death; the reduction of the number of 
animals used in tox icological tests; the provision of a 

25 model that is absolutely reliable for what concerns the 
metabolic modifications, which the toxic agents undergo 
m the organism, the interactions of toxic compounds 
with various organs and their final effects on cells, 
including the chronic effects. This model is 

30 particularly useful for test reiterations and allows to 
monitor the agent's effect during long-lasting 
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treatments 



using 



always 



the 



same 



animal , 



thus 



10 



15 



20 



25 



eliminating the variability of the individual response. 
Further, several compounds can be studied using the same 
animal. Finally, such transgenic models can be used also 
for in vivo studies of toxicity kinetics of toxic 
compounds . 

The second aspect of the invention concerns the 
possibility to obtain primary cultures of cells from 
different tissues of the transgenic animal, in which a 
recombinant DNA construct is integrated as described 
above, whereby a cell- or tissue-specific toxicity study 
can be carried out and the intracellular biochemical 
effects connected to toxicity can be evaluated under 
controlled conditions and in more detail during 
different stages of animal growth. 

In this case, the in vitro assay comprises 
preparing primary cultures in conditions variable 
depending on the cell type, exposing said cultures to 
the toxic agent and monitoring the activation of the 
stress promoter through detection of the protein encoded 
by the reporter gene. 

Referring to the above described transgenic mice 
bearing the hsp/GH construct, an embodiment of the 
second aspect of the invention consists for example in 
preparing primary cultures of fibroblasts, kidney, lung 
or bone marrow cells, hepatocytes or other, m their 
simultaneous or separate treatment with one or more 
toxic agents, and in the determination of GH secretion 
in the medium. 

If, using the above assay, a tissue or a cell-type 
resulted sensitive to the toxic agent, a deeper 
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biochemical analysis could be made in order to find 
which cellular pathways are particularly involved m the 
toxicity . 

Thus, according to a further aspect, the invention 
5 provides a method to carry out in vitro toxicity tests 
on primary cultures of somatic cells derived from a 
transgenic animal . 

BRIEF DECRIPTTON OF THE FIGURES 

Fig 1. Panel A: Southern blot analysis of 
10 transgenic heterozygous (lanes 1-4) and homozygous mice 
(lanes 5-7) and a non-tr ansgenic control mouse (lane 8). 

Panel B: RT-PCR with hGH specific primers of heat- 
shock activated liver cells from transgenic mice. 
Samples: RNA from cultured hepatocytes before (lane 1) 
15 and 30 min after (lane 2) heat shock in vitro; RNA from 
livers before (lane 3) and 30, 60, 90, minutes after 
heat shock (lanes 4-6). + and - represent the negative 
and positive controls respectively. Lanes 7 to 10 are 
the amplifications on non-retrotr anscribed liver RNAs 
20 performed on the same samples as in lanes 3 to 6. Ml: 
marker V, M2: 1 kb ladder. 

Panel C: RT-PCR with HPRT specific primers 
performed on RNAs from the samples 1 to 6 as in panel B. 

Fig. 2 : Plasma levels of hGH (pg/ml) measured at 
25 different times in transgenic mice after thermal stress. 

Values represent the mean ± SE; the number of mice 
tested for each time period is indicated by the number 
above each bar. 

Fig. 3: Mean hGH plasma levels (pg/ml) ± SE 
30 observed m transgenic mice injected i.p- with PBS and 
with various inorganic toxic compounds at the indicated 
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doses. Besides controls, are indicated: Rb : rubidium 
chloride; Hg : methylmercur ium chloride; Cu : copper 
sulphate; Cd : cadmium chloride; As: sodium arsenite (2 
doses) (below each bar is given the number of tested 
5 mice). The levels of significance are:*p<0.05; *'*'p<0.01; 
'''**p<0 . 005 

Fig. 4: Mean ± SE of plasma hGH levels observed in 



10 



20 



transgenic 


mice subjected 


to two consecutive 


treatments 


according 


to the following 


schema : 




Group 


First 


Second 


Time 




treatment 


treatment 


Interval 






(T2) 




As-j^ 


As 


As 


10 days 


As 2 


Cd 


As 


2 months 


AS3 


Rb 


As 


2 months 


Cu 


Cu 


Cu 


2 months 


Control 


untre tated 


untreated 





The following examples better illustrate the 
invention : 



EXAMPLE 1 

Production and ch aracte rization of a transgenic 

2 5 mouse lineage 

Transgenic mice were produced according to standard 
techniques {Hogan et al., "Manipulating the mouse 
embryo: a laboratory manual". Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, N.Y., 1986), by 
30 microin jecting 1-cell stage embryo pronuclei with a 1.4 
kb EcoRI DNA fragment from pl7hGH construct (described 
in Dreano et al.. Biotechnology 6:953, 1988 and Gene 
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49:1-8, 1986), containing the human growth hormone cDNA 
as reporter gene, fused to the control region of the 
human Hsp70 promoter . 

Mice were screened by Southern blot and/or PCR 
5 performed on tail DNA according to standard techniques. 

PCR was performed with the following primers: 
hGHL : GTGCAGTTCCTCAGGAGTGT ; hGHR : CGAACTTGCTGTAGGTCTGC . 

The amplification product was 171 bp long. 
Amplification conditions (35 cycles) were: 94°C for 20 
10 sec, 58"C for 30 sec and 72'*C for 20 sec. Heterozygous 
males and females were crossed and the homozygous 
progeny was identified by Southern blot, based on the 
intensity of the transgenic bands; their homozygosity 
was confirmed by checking the offspring when the 
15 homozygous male was mated to a non- transgenic partner. 

The mice used for the m vitro and in vivo experiments 
were always derived from a homozygous male bred with a 
non- transgenic CD-I female. 

Total RNA was extracted from different tissues 
20 (liver, spleen, lung, kidney, blood) of transgenic and 

control mice, according to standard techniques ( Sambrook 
et al., "Molecular cloning: a laboratory manual". Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, 
N.Y.). Southern and Northern blot were performed 
25 according to standard techniques. 

In order to evaluate the basal value of non-induced 
expression of the transgene , mice were analysed with 
Northern blot and with RT-PCR. 

No expression was detected m lung, kiSney, spleen, 
30 liver and peripheral blood lymphocytes of non-treated 

animals or of animals not-exposed to heat shock. The hGH 
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level in non-treated mice (control) was generally under 
the test detection limits, and when it was determined. 
It never exceeded 10 pg/ml . 
EXAMPLE 2 

5 In vivo heat shock treatment. 

Eight transgenic mice obtained according to example 
1 and four non-tr ansgenic control mice were subjected to 
in vivo heat shock at 44"C for 30 min. Six additional 
unexposed transgenic mice were tested. Aliquots of blood 
10 were taken before and 1, 3, 5, 7, and 24 hours after the 
heat shock. 

In transgenic mice (Fig. 2) a specific increase of 
plasma hGH was detected with a peak three hour after 
treatment . 

15 These results suggest that the integrated transgene 

does not affect m vivo the normal responsiveness of hsp 
promoter . 

EXAMPLE 3 

a) Inducibility of the hsp70/hGH transgene expression 
in vivo by sodium arsenite and methy Imercur ium chloride. 

Male transgenic mice obtained as described in 
example 1 were weighed, anesthetized with ether and 
injected mt raper i toneally (i.p.) with NaAs02 ^^issolved 
in PBS, at a final dose of 2.5 or 5 mg/kg, or with 3.5 
mg/kg CH3HgCl dissolved in PBS. Control transgenic mice 
were injected with the same volume of PBS (about 200 
y 1 / mouse ) . 

Blood samples were recovered before injection and 
1, 3, 5, 7 and 24 hours after treatment. 

hGK plasma levels at different times and doses are 
shown in Fig. 3. 
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Both the tested doses of NaAs02 gave a clear and 
statistically significant response. 

The response peaked after 3-5 hours and turned to 
the basal level 24 hours after injection. 
5 CH3HgCl gave hGH peaks after 5-7 hours and baseline 

hGH values 24 hours after injection. 

b) Following the same procedure as described in a), 
hGH inducibility was evaluated in mice treated with 
rubidium chloride (18.5 mg/kg^ c), copper sulfate (9 
10 mg/kg, d) and cadmium chloride (4.7 mg/kg, e). 
Results are reported in Fig. 3, 
EX A MPLE 4 

Inducibility of the hsp70/hGH transoene expression 
in vivo bv repeated i njections of toxic compounds. 
15 Initially, 13 mice were treated as follows: 

5 mice with As, 3 mice with Cd , 2 mice with Rb, 3 
mice with Cu . After a period of 10 days to 2 months, the 
former three groups of mice were re-inoculated with As, 
the latter with Cu . 
20 Blood samples were taken before and 3-5 hours after 

injection, i.e. at the times of highest response. 

As shown in Fig. 4, after the first administration 
of the compound, the mice showed a response comparable 
to that observed in groups of mice treated as m example 
25 3. 

When retested after 10-60 days, a similar hGH 
increase was observed. 
EX AMPL E 5 

Embryonic fibroblast primary cultures-m vitro 

3 0 toxicity tests . 

Homozygous transgenic mice obtained as described in 
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example 1 were crossed with CD-I females. After 14 days, 
embryonic fibroblasts (EMFIS) were recovered from the 
fetuses according to the technique described by 
Robertson E.J,, IRL Press, Oxford, 77-S8, 1987. 
5 Cells were cultured in DMEM supplemented with 10% 

FCS and antibiotics (pen/strep), m an incubator 
(C02:5%, 100% humidity). Culture medium was replaced 
every second day with pre-warmed (37"C) fresh culture 
medium. The cells were expanded for two passages and 

10 then frozen at -80"*^ For each experiment, cells were 
thawed, plated in 10 cm Petri dishes, left to grow and 
then re-seeded on 12 well plates until confluence. 

To evaluate the toxic effect of the compounds, 
cells were treated by substituting the culture medium 

15 with fresh pre-warmed serum-free medium containing the 
toxic compounds at the chosen final dilutions. Cells 
were exposed to the toxic compound for either 5 or 24 
hours and then the medium was replaced with fresh 
control medium for an additional 24 hours. At the end of 

20 the treatment, culture media were collected and assayed 
for hGH secretion by enzyme immunoassay. 

Each treatment was performed in triplicate and the 
hGH determination was repeated twice for each plate. The 
results are expressed as pg of hGH/10^ cells. The 

25 sensitivity of this method was approximately 2-4 pg/ml . 

As shown in the table, calcium and rubidium, known 
for their lack of toxicity at the tested concentrations, 
do not provoke hGK release in the medium. 

On the contrary, a significant release is induced 

30 after 24 hours of chrome exposure, while copper gives a 

low response after 24 hours at the highest 
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concentrations. On the contrary, mercurium does not 
induce hGH release from fibroblasts at each tested 
concentration. 

Finally, arsenic and cadmium, as expected, showed 
5 clearly toxic. 

Primary hepatocvtes cultures-in vitro toxicity 

tests . 

Transgenic male mice 8 weeks old were anesthetized 
10 and their livers were perfused as described in Clerici 

et al., Mut. Res., 227:47-51, 1989, in order to collect 
hepatocytes. Hepatocytes were then seeded on 24 well 
plates (2x10^ cells/well) and cultured in William's E 
medium supplemented with antibiotics (pen/strep) and 10% 
15 FCS for 2 hours in order to allow them to attach to the 

bottom of the Petri dishes. The supernatant was then 
removed and the adherent cells were treated with the 
compounds dissolved in the medium. 

To evaluate the toxic effect of the compounds, 
20 cells were treated by substituting the culture medium 
with fresh pre-warmed serum-free medium containing the 
toxic compounds at the chosen final dilutions. 

As shown in the table, calcium and rubidium do not 
induce hGH release by mature hepatocytes. 
25 Chrome treatment induces a high response after 24 

hours, while copper treatment causes release either 
after 5 or 24 hours at each concentration. 

Mercurium induces a response at concentrations 
higher than 5xl0~^ M, while arsenic and cadmium show 
30 extremely toxic. 

EXAMPLE 7 
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Id vitro toxici ty tests on kidnev. lung and bone- 
marrow primary cultures. 

Kidney and lung cells were recovered as described 
by Campbell, J. A. et al. ("Sister cromatid exchange 
5 analysis of mice following in vitro exposure to vinyl 
carbonate". In vitro Cell. Dev. Biol. 22: 443:448, 
1986 ) , 

Briefly, kidneys were removed from the same animals 
subjected to liver perfusion, washed 3 times m PBS 

10 additioned with antibiotics and minced in 0.5 mm pieces 
with a sterile scalpel. After 1 hour of incubation in 
trypsin/collagenase (lOOU/ml) solution, the suspension 
was centrifuged twice for 5 min. at 50xg, plated in 100 
mm Falcon dishes and cultured in McCoy's medium with 20% 

15 FCS, 2mM Glutamine and Pen/strep. 

In order to collect lung cells, after liver 
perfusion the chest cavity was opened after liver 
perfusion to access the lungs. The trachea was cut with 
a scalpel and a 22-gauge catheter was inserted into the 

20 trachea to perfuse the lungs with trypsin/collagenase 
solution for 5 min. in order to help the disaggregation 
of this tissue. The cells were then trypsinized, seeded 
in 24 wells and left to grow until confluence in McCoy's 
medium with 20% PCS, 2mM Glutamine and antibiotics. 

25 In order to prepare bone marrow primary cultures, 

bone marrow cells were flushexd from the cavity of 
femurs and tibias with a syringe containing the culture 
medium. Cells were plated in 12 well plates with McCoy's 
medium with 20% PCS, 2mM Glutamine and antibiotics, and 

30 left to grow until the stromal cells reached confluence. 

To evaluate the toxic effect of the compounds, the 
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same procedure was followed as in the above examples 5 
and 6 . 



Results are reported in the Table. 
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CliAIMS 



5 1 . A non-human transgenic mammal which ccmprises cells 
containing a construct of a heat shock protein (hsp) 
promoter linked to the growth hormone (GH) gene 
sequence . 

2. A non-human transgenic mammal according to claim 1, 
10 wherein the heat shock protein promoter is hsp70 gene 

promoter . 

3. A non-human transgenic mammal according to claim 1, 
which is a rodent. 

4. A non-human transgenic mammal according to claim 3, 
15 which is a mouse. 

5. A method for the study of chemical, physical and 
biological toxic agents which comprises : 

a) exposing the transgenic mammal of claims 1-4 
to the toxic agent; 
20 b) determining the effect through measurement of 

the hematic concentration of the reporter- 
gene . 

6. A method according to claim 5, wherein the same 
animal is used for repeated tests with the same or 

25 different toxic agent. 

7. A method according to claims 5-6, for the study of 
toxicity kinetics of one or more toxic agents. 

8. A method according to claims 5-6, for the study of 
heat stress . 

30 9. A method according to claims 5-6, for the study of 
metal toxicity. 



tj ^i"S €ii lEin i& p :t. 10 s rii J 

20 ■• ^ J. \ ' _ 

10. A method according - to claim 9 for the study of 

toxicity of metals selected from the group consisting of 
Rb, Cu, Hg, As and Cd. 

11. The use of the transgenic mammal of claim 1 for in 
vivo toxicity studies. 

12 , The use of a transgenic animal according to claim 
11, wherein said animal is a mouse. 
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Pffibru^ry 3000 ' ' (4) as iippl, Of ?CT International Appl. Wo. 



flTTd amended on (5), 25 F^ruarv':?OQQ 



(if applicable) , 



T at&te. .that I Have reviewed and iinderstand the ccmtenta o£ tiie above- identified specification, 
. including the claiitis, "a& amended by any. amendment rcCerxed to above*. The dnty to dieclbse information which 
id" matorial to patentability as defined -in 37 CFR 1,SS is hereby acjknowiedg^ad . Foteign pribi:ity benefits 
/imder 3S USC_ lis Qf aay foreign application, {s} . for patent or inventor's cextlfiaate listed below are .hei-eby ' 
claimed and identified below are any foreign application for patent or iiiventcir'p certificate having a filing 
datt 3aef ore that of the application on which priority ie claiioedi . ■ . . 

Prior jfQreign ^^lication (s) . . - 



NUMBER 



PC:T/rg9B/Q0'23X 



[XI Ygs [ ]■ Wo 
CXI Yqs C ] Mo 
[• ] Yes .( ] ijo 
t ] Yed [ 1 NO- 

. _ I Claim the bctnef it under 3S' tJSG lao o£ 'the .United States application (e) listea below and, insofar as the 
snb3(!ict ntatter of eadh of the claims' of thia application is not dicclqged in the prior tmited States 
application in the manner provided by the first paragraph of 35 use 112. t ac?)aiowledea the dnfcy to disclose 
•infanaatAon whxch is Tiiaterial to patentability aa defined Ua 37. CFR- 1.56 which ■ b<aGame available between the 
filing date of the prior application and the natiooal or PCT intematiojoal filing date of this application- 



Aiapln. p ferial, yo. 



C7). 



.(Status: .[ J Patented [ ] Pending f, ] flbandonad) 
[Status: i } Patented [ ] Psnding- [ ] Abandoned) 



. appoint b. Par^nklixi Griffin, Jr... Reg. ho. 19,334; f. .Prince Butlor, Reg, no. 25, see- Prftd S. 
.WhiBenhunt Reg No. 24,378?. Joterg-ilwe Ssipl, Reg. Ho. 31,799; and Richard J. Gallagher, Reg. No. 28 7Q1 
. ojidiyidaally end jointly wy attorneys with full pover of siib^titntlon and revocation, to proeecute tlii4 
application and to transact all business m the Patent and Trademark Offico connecttad therewith ' and vlth the 
resulting patent, whose address la ^^riffl^, entler, Whisenhunt 6 Salpl, Suite SK-l, 3300 9th stSeet? 

South, Arlln^on, Vieginia 22304-232g, Telephone. No. (703) 9V9-5700, Coatomor Ko. 113, ' . fc-^ei:, 

J. all stateinents made herein o£ nry own toiowlcdge axe tme .and that all stataaents made on 

•infprmatimL iind belief are: believed to ha true; and further thait theae atateinenta were ntade with the kjiowledge* 
^^'-rn^^^ li^l^ ao made are punlBhable by, .fine or iiaprieonment , or both, under it 

U3C 1001 and that ifuch willful fialpe sta.tenieuts may jeopardize, the validity of . the application or any patent 



■As 
/ 



ROineo HOWCCTCCI, Deceased 




RSctJcci anH^R^gine Roircucci, who are minor 

heirs of Romeo EOKrOTCCi, Deceased^ and who 

repide at via ffiigaretti 17, 3002a san vittores Olona, 

Mxlanp, Italy . , ' 



Datad. . 33, OS 



.3000. 



(1) tnsert titles of mveation. 

(2) . Check block for PGT application or U. 



TP ^r^'^^^' 1 X. ^ --^ ^' ^PPlj-catiott" already cn file, and cotnplete items ■{5),(4) and (5) 

ol ^ S^lSf"l9^Sa^^B^ "^"^^"^ inceimational PCT application fill;^ date. Serial No., Sd date 

(S) Coo^lete for foreign priority docfuments; add- additional page* if needed; 
. (7) Coorplete for earlier U5 parent applicatlgne ? add' additional page if needed, • 



canriowi this fomi ss usbd only xp alii rwtOTtoEs read ahp tJUDEHsTwro sihoiiISh:. 



.19/iO 00 17:00 FAX +39 02783078 



BBM 



• 0'QiNl"Si&i&!iSllJ 



DEdAHariON WOA IONITED states PA^tKHT JWPLtCATIOlT 
(For 0aB Wltb Botli PCC and iTon-PCT i^licatiflns) {Atty: Dockets. 



. ' 'l -declare tl^^t l am the below nawed heir o£.Ro«.eo RONCUCCX/ dfcceaeed, who is an i^venWa^plic^t o^^ 
^■iact matSr ^Sdck is glaimed and for w^iict a pateat ia soiagtit on tiie ;my^ti.on entitled, (1) TRfll^SgSE^C 

snecificatiou o£ ^cii is attached hereto imless followtxig bosc checked: (2) 
^^^^ ---- /j\ =^ TT c * SN or PCT Jntenmtional Appl 



(4) U. S- Appl. 

and was airuanded Qtn f sl ?.fl Fnhriiarv 2.009 



[XXJ wa^ filed on (3)_2J. 
Ho. ■ 



(if applicatile) , 



T atate that " T have reviewed and widersfcand the "contents of • tlae el^ove-ideatif led specificaticjii, 
InclnLiq StLs, Snended by any ap^ndment referred" to. ahoVd:. The duty to discloee ia£orrn^tx«i whxch . 

^'^'i'J^^T t as defined in 37 CFK i-Se is hereby acknowledged. Forexgn priority benefits 

S^d^ ?r^C 119 cf ^ for patent or inventor's eextific^te li^ed below are hereby 

^fimed aZd idiTtif ieTb^^^^ ^y foraigix application for patent or inventor's certxf xc^tc havxng a filxoa 

date before thst o£ the application on which priority ip claimed. 

Prior Forc^ign Application fs)' 



EEJCJEES 

IV1T97A 001-^75 



[X] Yea [ 1 NO. 



I ] 
[ ] 



Y&3. 
Yes 



[ ] WO 

[ 1 3sro' 
E 3 No 



■ I claim the ben«£iC Wsr 35 USC 120 of the TiEiited States application (a) listed below ayd, ^So^ 

^•J^ of the claims of thlif' appliaation ia not ciiaeloaed in the prior Tinatod States 

^1^^^^^^ ^tl ^^»^^ l^±6^ hf%}id fdSat pSLraph of 35 USC 11-2, I aclmowledga , the duty to disclose 
.IS^^tlt^ Si^irSSSrlS"t?^at^^iSS\l'S^ in 37 CFR 1 BS^ ^ch beca^ ^i'^Tt^:^^^ 
SliS^ data Of Se prior application and the national or PCT intemation^ filing- date of this application: 

Appln. "S^giaJL, Wo. rili"^ P^ii^ • ■ 



(7)_ 



(Statue : 
(Status : 



[ 3 Patented [ -J P^diog [ 
[ ] Patented I ] Pending •[ ■ 



1 Abandoned) 
] ■ Abandoned) 



23,665; Fred S., 
•Reg. No, 28,781, 



1 atrOOiRt B. Franfclin Griffin. . Reg. Mo. 19,334;. ,F. &rinCQ Butler Reg No - 

T„Sr w« q7B< • Jortra-Dwe. 3i±ol he^. No, 31,795; and Richard .J ; ■ Gallagher , , 

whiP^oimnt, Reg, No, 24,378,- ^-^^^^^ ^^g' f nil power of substitution ^ revocation, to prosecute ^thia 

.- - . rr^^j — '"""nectt^d therewith, and with tna 

^^ mil t-* -1 "ng patent ow^-irmdr!! i ci cw-i -rtin. MTii". 1. Hx"^ nju-tdtiuiAULuw- <*i Suite 5*3—1, 2300 ^th 3trest/ 



individiisiliv and -Jointly my attorneys with full power' ' of suostitutiCMi and revocaci«*i, v.^ 
liiaiviauSLiiy ana 30^^ Patent and Trademark Office connected therewith, and with tfatfj 

Khiaenhunt ^ 3zipl, 1.1^. Suite PM-l, 2300 ^th 3tre.t, 
1?^: ASl^^ton/ Vlrgiaia 22204-2320, Talephoua Ko: (703) 979-5700, CudtCflier Ko- 113. 

■ 1 declare -that, all stat^nents made' herei^ of nq^ own knowledge ares true ami that all atatciflMits • loa^ 
- Aj^i^nr^^^fS^^A^lxS^ sx^VS^^d- ta be true-; and further, that thaaa stateccenta itfere TOade with the knowledge 
iS!^^ 1 l^^^tlse iifc^SLta like so inadd. are punishable by fine or impfiso™..ent, or both, inider iS 

^ 1^ ^ t^f ^^11^^^^ Btaten^d t^y :|eoSS[i«e the validity of the application or any patent 

iasued thereon. . . ' • • • ^ 

Rofiieo RONCUCCX, Decoased 



D^ted i ' 23 * 0.5_ 



2000 




I2} SllS^locif-f^^^^ or U. S. application already on file,, and coa^^^^ (B) -, 

•if E'CT ^tioS^'^ee entS^ plication., insert intentional pCT application iilmg date, Ser;Lal No. , ^ date 

of any Article 19 amendroenta .. ■ '-^ 

..{6) cSn^lete for foreiiga priority docmpents; add additional- pa^e if needed. 
. (7) .coK^lete for earlier ns parent applications; add additional page if needed. .• . 



C&UXIONi THIS FOHI* MAY ^ VaED TP ALIi 33«VE*nX)R3 »ilAD AMD tnitiERSTOTJ KMQMSS, 



